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The region upstream of the Earth’s bow shock, known as the foreshock, has now become accessible for model-
ing with the focus on both the realistic global spatial extent and kinetic ion-scale physics. This is addressed, in
particular, by a hybrid-Vlasov simulation, Vlasiator, which solves the Vlasov equation for ions and applies a fluid
description for electrons. On the other hand, the foreshock can be modeled using quasi-linear theory of wave-
particle interactions. This approach has been widely used in application to coronal and interplanetary shocks. It
is, therefore, useful to compare quasi-linear simulations of the foreshock with more fundamental kinetic plasma
simulations. In this work, we use simulations with the SOLar Particle Acceleration in Coronal Shocks (SOLPACS)
quasi-linear Monte Carlo code, conducted for the near-Earth plasma parameters, and compare them with a Vlasia-
tor simulation. Specifically, we compare properties of the ultralow frequency (ULF) waves in the inner part of the
foreshock. We find agreement between the two simulation models in terms of the wave polarization of transverse
magnetic field fluctuations. However, there is essential difference in the temporal evolution of the wave power
spectra in the simulations. Among various reasons, this difference could be due to resonance broadening of wave-
particle interactions in the presence of a strong beam of protons reflected from the bow shock. We also discuss
whether this effect can be expected in the foreshocks of interplanetary and coronal shocks.


